
 

 
This work is licensed under a Creative Commons Attribution-Share Alike 4.0 International License 

Journal of Agricultural Biotechnology & Crop Improvement                             

Proceedings of International Conference on Agriculture (Agrivision-2020), 
January 27-28, 2020, Bhubaneswar, Odisha 

 

C
o
nf

e
re

nc
e
 A

b
st

ra
ct

 
V

o
l-
1

. 
N

o
-1

 |
 2

0
2
0
 

Oral Presentation  

Genome editing of yield related traits of rice in 
rainfed ecologies using CRISPR-Cas9 approach 
 
Parameswaran C1, Sanghamitra S1, Devanna BN1, Umakanta N2, Jawaharlal K2, 

Awadhesh Kumar1 
1ICAR- National Rice Research Institute, Cuttack, Odisha, India. 
2ICAR-Research Complex for North Eastern Hilly Region, Umiam, India 

Email:  

 
 

  

 

 

 

Abstract: 

Rice is a major staple food crop in India. The productivity of rice in India shows high variability with 

average yield of ~ 2.665 t/ha. Besides, rate of increase in productivity in India over the last two 

decades is only ~50 kg/ha in India. The varietal development program for rice in India has resulted in 

green revolution and enhanced rice production by 3-5 folds in the last five decades. Though >1000 rice 

varieties are released in India for cultivation, the average yield of rice varieties has increased from ~ 

4 t/ha in 1970 to 5t/ha in the year 2018-19. However, yield gap for rice in India is around 28% 

considering the high yielding varieties in India. The yield gap can be significantly reduced through 

enhancing the genetic potential of yield and yield related traits of rice. Among the several traits, number 

of spikelets per panicle is one of the important yield contributing traits for rice. But the average number 

of spikelets of rice varieties is only 133.3 spikelets. CRISPR-Cas9 (Clustered Regularly Interspaced Short 

Palindromic Repeats) is one of the genome-editing technologies which shows its potentiality in enhancing 

the genetic gain and reduce yield gap of rice in India. Several genes have been identified for regulating 

panicle architecture in rice. Genes namely Ideal Plant Architecture 1 (IPA1), dense and erect panicle 

(DEP), grain number, plant height and heading date (GHD7) have been reported to increase the yield 

of the rice plants. The genome-editing of yield related genes in japonica rice increased the yield by 10-

15% in rice. Thus, utilization of CRISPR-Cas9 based genome editing approaches in indica rice could 

potentially improve the yield stability of rice in India which could  increase the productivity and income 

of farmers in India. The development of genome edited lines has the potential to increase the average 

yield by 5-6t/ha and reduce the yield gap by 10% in India.        
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